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*}<>] 7\7] ^ *g Bl «o v ^l- ^ XI aVS^l^m^- 

l=h ^"71 ^>7l^^ ^7}-g-B) « 0 V^^ ^£^71^ XI 1 <3<* ^-ofl X]l 7flo]B X) 

^*Rr 53-8- ^tilW. ^71 XI 1 XMH sflBi^ *>SflS XI 1 XHH 

^ XU *>^- XMB Xlld * XHB ^z^*]^ Aj- 7 ] xi l 

^^S^-Ei XI 2 ^ #«*H XI 2 XHH X)bj^- ^"71 XU ^ XI 2 ^ 

1: ^>°1^ 3X1 SHi^-. ^"71 XI 2 XHH Xm^r *>3fl5. *|#^ XI 2 XMB € 

^flU g X12 XMB ^-X-^ojiL, a o v 7 ] 3^ cg^ ^ 

*1 ^"71 Xll £ X12 XHB Xm°l f^s]^ ^-i- « 0 v^^ ^ ojcf. tcJ-eM, # 7 1 XI 1 ^ 
X12 XMB sfl^-i-a- 3Hr ^iEXl7l^-ofl 7>7l ^ 1 3-g-*Kr ^ 

-f°fl. ^"71 ^Xl ^1 *H3<8«M ^o. ^ ^ 

£ 14 
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3 7}7l $ 1 i*r*3 ^ o]§ A}-g-sH «VE*fl4i7>>#{Se If -aligned 

trench isolation methods of a semiconductor device employing gate insulating layers 
having at least two distinct thicknesses and semiconductor devices fabricated using 
the same} 

H 1 iflx} £. 8£r ^2fl^ ^>7l^^ H^^l dl*}^ « 0 Vl 3* ^^*>7l ^£ 

£ 9 £ 15^ °a *J*HH nr€- *}7l^ B3!*l ^g-e] ^ 

51 16 ifl*l £ 19tt r} = ^aH°H ccj-s ^>7l^^ H€*l H o v ^ 

£ ZL^l <^Sfl #51*11 7l^^>« ^^*>7l ^tr ^JElrOlcf. 
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< 5 > te^l^Vl-^r H^^liB]*^- ^ 7fl»t^>l- (discrete devices )S ^^cf. 

<6> ^e^l , ^71 7l#SAi B^l^l ^-g^ 71^0] A>-g-5]jl olcf. 

^-Sl 7} ^(self-aligned trench isolation technique)^ l-5fl4=l ^1-2-5} ^ ^-^^r ^ 

^1"* i^jl, #71 ^^5]^ 31^^ H^H^l^Eil: ^ 7>^<y- B^fl^l^E-|^^- 

5. 711 olB ^(stacked gate pattern)* £"^t}. se*}- ( ^v 7 1 ZL*I<y- H^S 

*l^E|ir ^"71 E^ ^ArS^Jicf ^£ TflojE ^n}-^ ^^*Vcf . o] S-sfl^ pj]^ 

<8> #71 *}7l^ii H^^l i*}^ 7l#* A1~§-15>C3 nfl JLE] ^A}1- 

£r "o^l ^l^-^-^^-7ll«ls US 2002/0016041 A1(US patent publication No. US 
2002/0016041 A1H1 
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(Method of fabricating a non-volatile memory device having a tunnel insulating 
layer including more than two portions of different thickness)"&r^ 
(Boo) -§-°fl S^«fl w> sai=r. 

<9> -¥-(Boo) f-ofl n^-e^, ti}£^7l^s] ^ o^joj <%oi ^ ^Hl AA 

3^ *k<&n ^ ^-71 E^ ^^^tiCf 7])o}^ ^A^r ^-7} E^ ^ 

^^tr4. A oM afll £<&*t, SL^, ^ *d<£A, 7flo)E ^ «>£^7l^ ^ 

(positive sloped profile)^: H^lcf. i}a) ^^X] t H3fl*| zl 

fe^f- 0 1°11 ttfSr, ^Mr*3*IH <$7] lE^^g; ^fl^N^H 4 °13H ^ ^^1 ^3. 

^TflolB 2fl€## ^*Rr ^-f^l, ^71 «-e-7flo)H sfl^il: Aj-ojoil ^H^Tl 
7 r ^ oje^V £-7^* «M^7l $*}a) -^-(Boo) ^) <#7] 

±7.}^E]A^ 2}- ^"71 7]]^ <gn> ^-g- AV-g-^c^ aflT^Rr ^ W 

<11> ZL^ofl£ -gr^JL, a>7| 7>7l^^ H^l^l ^>^-E] 7l#^ ^7Ho] 

#(some additional problems)-!: 7>^ ^ £>tf. 
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<12> £ 1 ifl*l S. 8^ 1-Hfl3 ^S.^±.^ %&f>}aH ^Bflo^ ^>7l^l S€*l ^^-B] 

<i3> 5L l-g- i&3E^7l^r(l)sl ^ Tflols ^^^-(3), tIMb #^(5) 

£^^■(5) ^ TflolH ^^^(3)^- sflE^H #7l «l£^l7l^-(l)^| 4i3^-g- ±$X\ 

^"71 <3<3£r 4. <H3H ^(AHl tfl^-^ji, #7) 3flEi^<£ ^ojE Alz^ 

Xjn^y)^] cq*fl gc^^l ^^5)5. <3 <3 (B)°fl Sfi^tr^. #7l ^ <^ e)| o] <*j (A) 

^ ^"71 tiV£*ll7l#(l)ol ^-4#^ ^ ^Hl Ei^Alj^-O), £^^-(11) ^ 

<w> #7] ^£n}A a 5| (13) ^-ofl i^eflxl^E 3)]^(15)^- ^#*lc)-. #7l *fll 

Sefl^^H 5fl€(15)^- ^Slir £.3^-8: JIB^M ^"71 ^ o]i])o] <^<* 

(A) ^ <^H^ #7l ^ c^eflo] cg«(A)4 <d3*Kr ^^^cf. ^M, 

£ H W}^ ^-o] ( #7] *)U l£?fl7lAE 5fl^( 15)^1 7H V 7>5l^ #7l 2fl 3 ^ £ 

TflojH ^^7^1 ^(7)^1 7l-^-7l-slS!f f^^r}. ojcfl # 7 | <i o^eflo] <3<*j(A) ^ 

<g^(B) A>o]ofl #71 ^(overlapped region)^.^. ol^-^^l ^Tfl 

(border region; D)°l 

<15> £ 21- #71 *fll SSEll^AE 2flEi(15)^: ^ ^}-§-*H ^-71 

^>^>^SV(13)^; ^Zf^H #71 ^1 o^eflo] <^^(A) ^ <£<3(D)-§- Q±r * r J=c}i 

3. 2fl^i(13a)l- ^^tr^f. °H^, ^"71 ^lll iSefl^l^H 3flH(15)# ^T^th ^7) 
^^3. 3fl^(i3a)* ^ d}a 3S A}-g-SH #71 ^5| (11 )|. ^z^cc) #7l S}^L 
4^3 4^(i3a) <5>^-<>fl *>JjL ^TllolH^(lla)^: ^W-. 
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£ 3-§- #7l sfEnfiH 3fl^(i3a) ^ #7l 711 o)e ^z|^^av(7)-ir # 

^^^H #7l ^ ^TflolH^(lla) ^ #7l TlMB £#^(5)* ^#A]^cf. 

=L #7l ^31 ^'^(D) ^1 TlMB ^z^*!*]- 2fl^(7a)o] #7) TIME 

ai^^I^ 2flEi(7a)^ #71 ^ TflolJE £^nv(5) ^ Aj. 7l t} » y.o.^olB^-Clla) 

#71 <5>^ ^7flolEnV( lla ) ^ a o V 7 ] ^Jf ^olH £^(5)<>1 ti}£^7l^r 
^ ^ #«M| ^#5^(17), ^71^1^ 7.^1^(19) ^ ^ = ^51^.(21)^- ^VbII 

#71 ^>^>i3.ni. ( 2i) #ofl ^12 iSelHije 4^(23)^- ^#t!:^. #7l 
*)l2 iSsfl^H nQ(23)-£r #7l o^eflol oJ<*(A) ^ °j^(B) v)H z]-^ 

€ ^ ^^slS. %#^^# tt^Kr i£ %#^^ 211 23a) ^ ^^SlS. %# 

^ 5fl€(23b)* #71 ^^sl^ ##°J^ ^€(23b)^r #71 ^7)1 °j°4(D)£l 

^^CK «V^1^7>ol ^ A>ol^ 7 > ^ 7]-£l ^ «o^l^7l ^ 

^14. 

£ 41- %^sr>^, #71 z\)2 ISefl^iE 3fl^(23)# *W v\+=is. A}-g-S><*| av 7 ] 
^^^(21), ^7)^1^1 <3*> ^^1^(19) ^ ^*#2)-^-(17)# <£^3^3- 

^*M=h ZL ^"71 ^ c>|eflol *j<*}(A) iflS] ^ ^lll S^l^l 2(| 

Hoi ^- 7l ^^51^. oJ^ (B) ^ 7 >#7>el ^ o]2). ol^^V ^3) ^J^ (D) ^ 7 ^ 

*}^« Stt ^12 B31*l "}i3 sfl^ol ^#^1}. #7l *fll B31*l 4^^: ^V^l 

^- *fll ^#S}-^ 3fl€(17a), *fll 5}-^7l^^ <£v} T^nV 3fl£i(19a) ^ *)U 

+ 2fl^(21a)* 5L^>ZL, #71 *)12 B^*l *>3ll5. ^12 ^ 
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##2^ 2fl€(17b), *fl2 5)-^7l^^ ^n> T^nl- 3rfl^(19 b ) ^ *fl2 ^P^H sflEl 
(21b)* i^tj.. cf^-ofl, a o v 7 ] ^2 ISEll^iH sfl^(23)# ^l^t!-^. 

§M #7l ^ -^-fMHBeKlla) 3l 711 .£^^-(5)321- o}^X\ ^7} E^av^. 

*K9) 3l 7]]o]e ^^^(3)^. ^z]-^Vcf. zl ^-71 afil B^*l *>^3 sfligo] 
^ *Hl5. &| ^s}-^ sfl^Oa) 3l Z}^ o]B ^(llbH *§#5|;il, ^-7) 

*fl2 B31*l 4^3 sflli^ afr-M ^HlS TllolH ^<£^ 3fl^l(3a) ^ Tflo] 

— ^ 3fle](5a)°l ^#£t}. o]6\) c^H, ^71 *}Jf 7Ho]E 3fl^(5 a ) ^ ^-7) 

£ 6* #2^, #7l *fll ^ *ll2 H31*l *}^H *H^iM: 4i3fS Af-g- 

*H #7l ^£^171^(1)* ^z^H H€^l <^(25)* ^tVtk =L JE 6^1 £ 

*m w>^- 2>°1, ^"71 ^ o^o] cg^(A) iflofl >i %#<3^(25a)°l tb3=U, 3?H 
<8^(D) 31 Sl^tb #7l ^(B)^ 7}^7,}2]d\) 7>^«H= «-#<3^(25d) 

51 7 ^ JE 8-§- ^71 H^l^l <3^(25)# £±r «V3E.^]7l^ ^ #°11 

«l#th}. ^"71 *fll ^ A]2 s^l^*} t^I nv sfl i 9a , 19b)°l 

€ "fl^l #71 €^^1* ^SM^ ^-71 B31*l <3^(25) xfloll ^7>^-sl«i-(27)^- ^ 
^W. 0)0]*), ^7) ^ 7 )7^m <£v} 7^]^. sflEis-dga, i 9b ) ^ ^v 7 | ^§-£3^ sfl 
^H-(17a, 17b)* *(|7lSM A oM ^TflolH 2fl^(llb) ^ ^ TllolB ^ ^ 

(5a)-§- ^#^l7jt^. #71 sl-*l-7Mlal <^p> Tl^nv 3flEi-i-(i9a, 19b) ^ #7l ^^-Sl-sl- 
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3fl^-&(17a, 17b) ^ ^-71 *}if- ™~fr?\}o}^ 3fl€(llb) ^ tIMh ^i^- 

cf. ^7)741^ sfl^(i9a, 19b) ^ ^71 ^-f^S*-^ ^€l:(17a ( 

17bH -nj-JE w^^^Cover wet -etched) 3^ #7l 3?fl ^^(D) vflsl #7] ^ 

A o V 7l iflH(llc)ol 1-^^ ^-g- ^l^>7l ^flA^ ^-71 ^ A) 

iKwet etching timeH ^^^^ tH}. °1 ^-f^l, £ 8°fl S^l^ ^-o] Aj- 7 j ^ 

31 <3^(D) lflS) ^ 0 >7l T5>Jf- 711 h ^ ^€(5a) ^Hl #7] TflolH ^^^nV ^ 
(7a) 0} #&Hk ^ £>tf. ojofl ofe}-, *4^3ofl^ #7] ^7^1 ^«(D) tfls) # 7 1 ^ 
°1H ^ 2fl€(5a)o] ^Tlsl^ $>-g- ^ SX^. ^r£^l ^l^^^r 

A}-g-^ A o V 7 ] 7 >^«H= %^ c g^(25d)* 1-^1" Ol-g.S. S i£°.3gX\7}7]7} ^^cf. CfA] 
^*1H , ^7l 7>iEL «H£L #^^^(25d) ifl<*)| € ^ ^ <8^-g; ^^^> 

7l7> c^^cf. o]d|) ^7) ^Tfl <^(D) ^ 7>=M3^- *^ c g^(25d)^r ZL Jl^-S] 

7l^# ^ ^7>AlfJcf. 

°1^^17> ^ 7)^^ 34^1] 

a. ^-^ol o] = j7^> ^ 7l#^ ^Ml^ aflig ^(pattern lifting)* « 0 M ^ i ^ 
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331 ^ ^ ^ °1 ^3* e-^^^-S « 0 >^1 § ^ $l^r ^>7l^l H 

31*1 ^ =lo\) afls^ *fl^Sf-fe ell oicf. 

^ ^ *)--§-] 

*}H*fl^}^ *}7]^ H31*l w 0 v ^-i: afl^th}. o] ^KE^l^S} ^1 

^ A oH) *fll 711 o]H 2fl^^" ^*Hfr 3* S^-tttf. ^"71 Till 711 °m sflEl^; *HlH 
3#€ *fll TllolB ^El, ^1 TflolH H^ ^ Tll^lH ^^^nV 2)1 

H^- £-H^- ^^^Cf. ^7] 1 ^HH^ ol^Sj ^,12 Aj-ofl 7)1 olH 3X11^^ 

*§^*M ^7l *fll ^ ^12 ^^1- A>0^ ^7)1 ojo^ o. ^^-cf. ^-71 7\}2 TllolH ^ 

3^ *fl2 TflolH ^<£u$ ^ ^ A ] 2 t11o]h H*!^ ffflBl* H^}H 

^ ^71 TllolH ^^^l^-.sll^^. ^"71 afll *Hf 7flo]H 2E*I^ 3fl 

ic#*l?I^. ^11 ^ ^12 TllolH 51 3*^ 3^1-3] ^ojctfs aVo,) z|z]- 

^11 ^ *fl2 H31*l ^^t!rcf. oI^a^ #71 ^1 ^ *fl2 H31*l n}ia 

^fl^l-^r ^ DfA 3Ss ^>-g-*H ^7l ^1 ^ ^12 TflolH 2fl€#^- °}-|- 

e-i^i #7) ^1 ^ *fl2 TllolH nflEjfl- ^z^tbcf. zi <# 7 ) ^! ui ^ 2 H 

71 *fll ^ ^12 *>^- TflolH ^i^" Sfl^i^ol ^o> ^-7] ^t)] cg^ ^- 7l a> 

£ ^)7l^ j$ 7 ) ^ ^ 2 *>Jf TflolH 2fl^-i-o) s.o_v ^1^4. ol 

°fl ^ef, ^71 ^741 tflo)l gol-i- ZL-H oj^ol ^^^Uf. 4>7l ^1 

^ ^12 H^l^l Bfl ^il-* ^z^- 4A 3f5 . Aj-g-§>^ ^-7] ti]-£^l7l^ ^^0^ 
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H^l^l <3^#-g- vfloj ^-7] B^l^l <g^£- ^>7l ZL-^y <^ 

ofl 7l°J*H A oM *fll ^12 ^°41: tfl^l #71 ^^ti4 31 i^- 

<26> ^1-71 *fll ^ ^12 °J^^8r AA ^ #5114=1 *)}S-?) ^ o^o] ^ ^ ^ 

^ 9X^r. °1 ^"71 ^1 ^ ^12 TllolH sfl^*^ AA ^^S. 7\]°}B. 

H<£A ^ 3>i ^^KHl ^^-^4. 

<27> olofl Dl^H, ^-71 ^1 °J<* iflo] # 7 | 3^1^] oJOe1£_ # 7 ] ^jjg ifl£| #7] E 

<28> d M-^H, ^"71 H^l^l ^^1" ^7^51^-g; ^#^1}. 

<29> ^-71 7)^*\ ^m^r o]^ 7 ] <%is}c$ -g- ^-g- tr^ ^>7l^^ B^l^l ^7>^-Sl 

^ ^>-g-*M *H^£ ti>^1^7>l- ^*Vt}-. #7l to^^Rr #7} 
^^AS-^-Ei ol^S] ^ ^"71 *fll ^ ^12 ^^1- A>o]o) 3^ cg<*j a> 

£^l7l^ i^-tl-^-. A o V 7l *fll tfl^l ^"71 tiVE ^l7l^c>] ^^oj^ofl *fll H^l^l °J 

^°1 Wll^m^-. A o V 7l *fll H^^l <£^£- ^-71 2fll °j<* iflofl *fll ^^.g. t^^tj-. 

°1^- ^7MS., ^7} *fl2 ^ ifl^l #7l uV£^l7l^:oll ^)12 H^l^l <=8^ 6 1 afl^l^nl-. 
#71 *fl2 j=31*l <3^£r ^>7l ^12 MH ^12 #^^^^r tb^t!:^. ^ 7^1 

ojcd ^ #7] UVE^l^ofl H^l^l Ufl^mcl-. # 7 1 ^ Tfl H31*l 

A o v 7l *)U ^ ^12 H3!*l oj^l-a-cf ^rf. 
<30> #71 Tfll #-6|j ^1 TlJolH *}<£A ^ *fll ^ TflolH Sfl^ol ^>^1 
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<3i> ^71 afll * *fl2 <3^1r-^ 4^ ^£35. ^ #efl^ "115.3 € <H3H 

*r <>1 ^-f<Hl, ^"71 ^11 TllolE ^cgnV^. ^^s] 5. 711 OIB ^^1 *U ^}JL , # 

<33> SEt!", a o >71 A]l ^ ^2 ^^1-4 o}^]X] A o V 7 ] 7^ B ^]^ ^W^. 

<35> £ 9 E 15tt *fll ^H]ofl n}^ 7>7l^^ H3fi*l ^7>^-a) 

<36> s. 93. %v^e>^ , ^r£^7l^-(51) -a-ofl ^ll TflolH ^<S^, *fll TiHH 

^Ka first lower gate conductive layer) ?1HH 4*1*1 ^(gate etch stopper 
layer)!- ^^^tf. #7} 7)}o}^ ^s^o.^. *r &3L, <$ 

7} *fll ^ 7\)o]^ i^sv^ ^- 7 j 71^4 -g-^tr ^-S^-i: ^}-g-*H ^ 

<« 1-^, ^71 ti}£^7l^ol 7)#°± 7§^-°)}, ^7] *fll t}^- TflolH £ 

iE.-^^ ^ el ^-^H doped polysilicon layer) J^MS^ ^1^^ 
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^4. °ll# #7l TlMH ^T^nKg. CVD AV^n^O.^ ^ ^- ^ olcf. 

<37> #7l XMB AlZ^*)^ ^ U ^jolH * XU 711 °1H 3XflEi^ 

«M #7l te^7l^;(51)^ XU <3<3(B) #<=>ll XU TflolH *|<3^ 2fl€ 

(53), XU ^ TflolH sfl€(55) ^ XHB ^^^nv 2)1^(57)^- # 

7l XU XHB 7^d|- 3fl€(53), xll s}J=L xMb. 51 ^ 3()il(55) ^ TflolH #^7i*l 
Bi- 2fl€(57)£r XU TflolH ^(58)1: #7l XU ^<*>(B)-gr aV£^l^]-^ ^ 

TjlojE ^^^"(53)^: TflolH *d<&^ ^°\] Sfl^W-. 

<38> ^-71 XI 1 711 °m 5fl €(58)1- «VHXl7l^ ^ ^-ofl X| 2 XHB ^£^(59) 

^ Xl2 ^ XMH 51^(61)# *U]S. ^#^4. #7l Xl2 TllolH ^^^"(59)^ <t# 
^ #7l Xll XMH 5flEi(53)2l. cf-g- ^11- ^Cf. #7l 

Xl2 ^ TflolB £^(61)^r #71 XI 1 XHH 3fl€ (55)^1- 

^ Dl M-o^M, ^-71 X12 XMB £^^-(61) #<>11 XU ^>^> 

^£3.^(63)1: ^7>S %o] ti>^-3i^. ^-71 xi 1 5}Hp}ia D -[(63)^ #71 XI 

^^7^1^- 2flBi(57)2l- -§-^JL5. ^*Kr u}&Z\zfrt±. 

<39> A o v 7l xi 1 ^=^3^.(63) ^ xl 1 iSefl^H sfl€(65)l- ^#^. #7l XU 
i^eflxl^H Xl€(65)^: #71 XU <^(B)2]- o)^^_ xl2 ^^(A)* £JEJ=- ^#^cf. 
°H1 a 0 v 7 1 Xll ^ X12 <3<3#(B, A) A>oloi] 3L^ £^ ^xi ^(border 

region; D)°| tb^^r. #7l XU <3^(BH #7l #efl4=l X1JE.&1 i7}-<i| <%^o) 
#71 X12 ^^(A)^- #7l #£fl^ XlS-Bl^V^ ^ cXeflo] cg^^ sflig-^. ^ o^cf 
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< 40 > £ io^ %V3-^ f # 7 ] *fll ££EflxlAE 2flBi(65)# A>-g-3r>o^ # 

71 *fll *>=p>^a^(63)-i- ^2J-*H ^71 >i o^o] ojoa (A) ^-W-cH] *fll *}^4^3 sfl 
H(63a)# ^7] *fll lEsllxliH sfli£(65)-g- *ll 7i tb^ . afll 

^4^3 2fl^(63a)^- ^ 4^31 A o v 7) *fl2 *>-f TflolH S.^^-(6D* ^ 

*M ^"71 -i oleflol <g^(A)^- ^12 TflolH 5fl^(61a)^: ^ 

71 *>=p]-^H 5fl^l(63a)ol ^^S]^ #7) *\}2 TflolH £^^(61)-^ 

a}-8-*M ^z^s]^ ^o] w>^^cf. ^^o.s., ^-71 o^eflol 
(A) ^oHl *H2 TflolH *t<3*K59), *fl2 ^ TflolH H^^- *e€(61a) ^ 

afll 5}E4^3 sflEi(63a)ol #7} *fl2 TflolH ^^^(59) ^ #7) *fl2 ^ 

TflolH £^bv 3tflEi(61a)^ *fl2 TflolH ^€(62), ofl^tfl ^ TflolH 

<4l> A o > 7 i ^-^3^(63) o. *g^- ^ o. #7) *fl2 

TflolH H^q-(61)^°r <#7] *)U HHefl^l^H 4 €(65)* nj-^HH A}-g-s}o} 

^^^4. °1 ^-f^l, € o^eflo] <8^(A) ^Hl #7l *fl2 TflolH 5^^(62)^01 ^ 

<42> H 11-ir >^7l TflolH *}zM*m 3fl£}(57) ^ ^ *f| 1 ^=n>>i£i 

3flli(63a)* Aiz^-g-op^. A>-g-*V^ aflT^t]-. H ^2)-, 4V7I X| l ^ TflolH £ 

3^ 411(55) ^ #7} m TflolH 51 *m *fl€(61a)°l ii#slJl, -S-71 ^Tfl 

(D) xflSl ^71 aVHXl7l^:(51)ol ic#^cf. #7l TflolH B}- 3fle}(57) ^ #7l 

*fll ^f=n>^3. 2fl€(63a)ol »l7l^ tiV£;*ll7l#c>| ^ ^-ofl h^I^I <4^a.^(74)-°r ^ 
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^th4. -#7} B31*l 4^3.4(74)£r a^S. <344*1 ^(polishing stopper layer; 69) 
-8: itrtr4. -#7} H3!*l 4^H4(74)^ ^i?^]:44(buf fer oxide 

layer; 67), #4 £4*1*14(69) ^ a«2 4S-4^H4(71)# 4313. 3**1 ?W ^fr 
4. c| 4°}7M, #4 H«*l 4i 3 s].( 7 4)^. ^- 7l .^,12 4J=4i.a4(71) -iM ^£ 
^V H oM ^"(anti-reflective layer; 73)# d) $14. #7l <S4*14 4(69)£r 

^5}^ ^44^-3. ^ olj7 ( av 7 | <&^V5Kv (67) o. CVD ^440.^ ^ 

SZ4. #7] 3H^44(67)^r ^-71 £4*144(69)21 §Bl3£ iEe|A 7 } av^^ 
71^(51)4 4-§-&14 ^71 *fll ^ ^12 4^ Tflols ^tq- sfl^-i-CsS, 61a)<^l 7 r *114^r 
7 A^r 4*144. 

#71 S^*] 4X34(74) #4 ^471 ^4 *fl2 IMell^iH sfl 

U(75)^- ^44. ^7] 42 ^^(75)^r ^7} >t o]i])°] <3<3(A)2l ^ 

£fe H sH^i(75a) ^ ^7) ^S]5L ^^(B)^ i^^^-i; ^ 

2lS 3)l€(75b)^: ^444. 

£ 121- 4^4£, 4*1 5L£efl^liH ^(75)^ 44 4-&-4°<l 4 

7] 4^3.4(74)^: 444^ 4*1 ^433. <3<3(B) ^ ^1 ^elH °§ ^ (A)°fl 4 

4 afll ^ 42 H^Ul 4^3 2fl^llr(74b, 74a)^g- ^444. ^^SLS., $-7} 41 H31 

*1 4^3. 2fl^(74b)^r 4313. 41 4^444 *fl€(67b), 41 £4*1*14 4€ 

(69b), 4^-4^3. sim (71b) ^ *ll 1 444*14 4^(73b)-§- i44^ ( 4*1 *|]2 

*1 4^3 4^(74a)£r 431S. 42 4f^444 4^i(67a), 42 £4*1*14 4€ 

(69a), 4^4^3 sfl€(71a) ^ ^2 444*14 ^l^(73a)* 5L444. °1 *j-*r-<>fl, 4 
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A <3^(D) ^ <#7] «V£^7l^-(51)^r o]*\*\, ^-71 Xl2 

*im(75)# ^71^. 

< 45 > £ 13# ^-S^, #7l XU ^ Xl2 B^l^] 3fl^#(74b, 74a)* ^ 

3tS A}-g-*H ^-71 XU ^ Xl2 ^ TflolH S*!^ 2flE]l-(55, 61a)* #7l 

afll ^ *1]2 TflojH nfl€-I-(53, 59)* i^l^tf. ZL^sf, #7l XU H31*l 

^£3. *im(74b) Xl 1 XMB ^ ^^(55a)^l #7] Xl2 

4^3 sfl€(74a) SHf-ofl X]2 XMH. 2fl€(61b)°l ^^t)-. av 7 ] ^ 

<3^(A)°1 #2fl4=l ^2.^^1-0] ^ c^eflol <3<*}xi §fl^>^ tJ^I, ^7} Xl2 ^ XM 
— ^ ^€(61b)£: ^ -?-*7flolH Sfl^^l Sfl^tbtK #7] XU ^ Xl2 <*}Jf TlHH 
S^si- Xmi:(55, 6 la)^ a o v 7] cg« (D) ^ ti>£^7l^(51) 



Si' 



<46> Tfl^lH, aV 7 ] xll ^ x]2 e^i^i 3flEH#(74b ( 74a)* ^4 u>^a.s.^ A > 

-g-*H #71 *fll ^ *H2 TflojE ^<£nv ^^^.(53, 59)^. Al^H #7l «V;EX1 

7l^:(51)* zl ^7) XU ^ ^2 *>^f XHH. ^ 2fl€l-(55a ( 61b) 

9\ sl-^-ofl ^-z| i ^ x|2 X)°lB ^^BV*(53a, 59aH 

<47> 51 14 ^ £ 15» ^S^US, ^-71 XI 1 ^ XI 2 H3I*1 nf^a (74b, 74a)* 

v}^EL%sL A>-g-^H ^-71 ^5LXl7l^r(5D* ZL ^Jzf, av 7 ) ^ 

^JsL ^(B) ^ ^71 ifl c^Eflo] <g*j(A) iflofl xll %^<3^(77b; #^<3 

«) ^ X12 #^^^(77a; Ifi «-^^^)* ^^>fe H^l^l <^^l-(77)ol ^£U, 4> 
71 ^7^1 <^«(D) iJH ^7^1 H^l^] ^^(77d)ol 



41-17 



1020030017582 ^^ <£t.\: 2003/6/26 

< 8^€^. ^7} 7&A H^l^l <3^(77d)£- £ 144) wf^- ^-7] ZL^a. 

(G)4l 7lol*H ^-71 H31*l ^^#(77)^ ^^^cf. c»H^, ^7) B3!*l <3 

^#(77, 77d) ifl4| #^1 «J-^* A>-g-^ 41^^^(79)0. 

£ 16 ^fl*l £ 19tt ^*$£>\ *(|2 ttj-g. ^71^1 H^l^l i*}^ « 0 >^ 

£ 16* #2:^, *U ^aH1<4 ^ifr wj-^ o. Af-g-^H £ 1341 SL^ 

*l -*7l ^11 ^ *fl2 ^ 7flo]H ^ 3fl^€-(55a, 61b)* =L £4, 5L 1341 

Ai ^€ w>sq- £oi ^-71 3?fl <3^!(D) ^41 ^>7l n^-y <3<3(G)°1 *g^€ ^ 9X^. 
^7) ZL^y <3<3(G)* aViE^7l^ ^-ofl Aj-7] ^ o^eflo] <^<*(A)* ^ m 5L£ 

ell^B. ^(81)* ^tr*=r. 

£ 17* ^S^, -#71 ^113 iSefl^l^B ^€(81) ^ *111 H^*l nfi 3 sfl^ 
(74b)* ^14 p}A 3 f S A>-g.^>o^ >#7l ^Tfl ^(D) ^ ^r^slS ^(B) vfl^l #51*11 
71^(51)* ^7} <^(B) ^ ^Tfl <3^(D) ifl4| zj-zj- 41*1 ^^5)5- 

^^(preliminary peripheral circuit trench region; 85b) ^ 4l«l ^ 7fl H^l 
^(preliminary border trench region; 85d)* ^W-. #7] 41*1 ^Tfl B.^] 
(85d)-g: ^-71 ZL^ti <^^(G)41 7l«y^ Aj-71 oflti] ^3*3. °§ ^ (85b)^.Cf £ 

5^ <8^€i=r. ^71 41^1 ^^SlS. B31*l ^^(85b)^ ^-71 ^^sl^ <33(B) ^41 ^ 
#35. %^^^(83)* tr^tr^f. 44^1, *fl3 ISefl^iE sfl€(81)* 47]^. 

£ 18 ^ £ 191- fe^, #71 *lll ^ ^12 B^*l 4i3 sf|€ : i-(74b, 
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74a)* ^ d[a 3 | S A>-g-«H #7] «h£*ti 71^(51)* ^"71 

(B), 33) <8^(D) £ -i <H3H <^(A) vflofl zfzt ^ifi^s. <3^(85b), 331 

H31*l <8^(85d) £ 4. ^(85a)* ~L ^4, £ 18°fl il<^ 

&o], #7] 5. H€*l <3<3(85b)^ #71 il «^^(85a)^ ^3 

31, ^-71 ^7j) H31*l <8^(85d)£- ^71 ^^s]^ ^^(85b)^.cf 

cf. ^71 ^ <8^(85a)£: ^"7] ^ <H3H <8^(A) iJH ^ %^<3<3(85)* #3 

tVcf. c^g-ofl, #7] >S H3!*l <^(85a), B^l «^(85b) £ ^Tfl B«*l 

<^(85d) ^Hl zj-zj- *£ i ^«^nv( 87a)> ^7>^s|^(87b) £ 3 31 ±7}^ 

^(87d)* ^^tb^. A oM 4i*}£-e^S(87a, 87b, 87d)£r 3^71313 <3p> 

*H ^ °1 3^1, ^-71 afli ^ *fl2 «3*}*M^(69a, 69b)^l ^#^4. 

£ 14 ^ £ 15S t|-Al %V S ^ a. am 14s. t;>71^1 B 

5L 14 ^ £ 151- #^}<£ , «V£*fl 71^(51)^: *]1 ^ ^ (B) , afll <3^(B)iLS. 

-¥-3 ^12 <8^(A), 5? #7] *fll ^2 ^IrCB, A) A>o]^ ^ 3] ^(D)* £ 

^4. ^"71 afll <3<*(B)£r til£^l4l7}^ ^t£2)5L ^l^itfl #Efl^ Dfla^^7>o] ^ 

<3^°ll *H#^- ^ 01 ^-fofl, a> 7 i <^^( A )^ ^Efl^) pflaeldi7l-o) ^ 

cHeflol cgcaofl sfl^cj.. ^71 *fll <^^(B) i-fl^l #7l ti>£^l7l^r(51)oll *fll 
(77b)* tb^*Hir 3U B31*l <^(77)°1 Hfl*]£i}. olsf n>^. 7 >xls( s i m iiarly), ^>7l 
^12 <3^(A) ^ #7} 71 ^(51)^1 ^12 %^^^(77a)* &7$*}$= A}2 ^ 

^(77)o] Hfl^l^nf. #7) ^Tfl ^^(D) ^"71 «LE*fl7l:&(51)o11 ^7^1 B^l^l 
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<3 3(77dM afl^l^cf. #7] B3M ^<3(77d)^ #7] XU ^ X| 2 B€*l 

(77)Jitf 34. 

<54> a o v 7 i ^)) 2 #(B f A)^ zj-zj- ti>£Xl^>^ ^^5)5. ^ ^ o^eflo} 

«fl^«- *r ^7} XI 1 £ X|2 <3^1-(B, A)-^ zj-zj- fe))^ nfls. 

^^s]^ <3<3 £ -i cHeflo] c^^ofl €fl^ >- oicf. o] ^-fofl, ^-71 Xll * 

A ^^(77b)^: ^S)^ S^^^H «fl^*|-al, Xl2 »^ <3 ^ (77a)£- <fi <8 «H 

«fl^4. °H1 ^- 7 i ^2 B31*l ^^#(77)^ zj-zj- ^s]B B€*l 

^ 5? € B^l ^^^l ^*Vcf. 
<55> ^-y] #^°j^(77b) XI 1 TIME ^^^-(53a) ^ Xll *>^- XMH ^ sfl 

^(55aM *HlB ^%-S\JL, ^7] X12 #^^^(77a) Xl2 XMB ^^^(59a) £ 

XI 2 S}^- XMB *fl€(61bH ^"7) Xll XMB ^<d*K53a)£: ^ 

7} XI 2 XMB ^^^-(59a)^ 4-E- ^Ml* , ^7) Xll £ Xl2 <8^(B, A) 

o] Z}-Z}- AV 7] ^Efl-| ^}21 ^ 4 ^eflol cgcdofl ^fl^Rr 3 -f 

^-71 XU ^ X12 XMB ^«?!^#(53a, 59a)£- ^3 3. XMB ^ 

1 ^^Hl *11^>J1 #7] XI 2 *\*t- 711 ©IB €^ sfl€(61b)^r *>Jf ^f-fMMB 4^°fl 

<56> ^v 7l *,u ^ ^,i 2 H^l^l ^^#(77)4 ©V-g-eiAi ^71 3X1 B3M <3<3(77d)^ ±. 

<57> nJ"M, 51 18 ^ 51 19* 4*1 #2:«H ^3 XI 2 ^HM 4€- 7}7l^t 

B€*l ^7>^el«V^^ A>-g.*H 711^ Sl HV£.Xl^7>>fil -g^S^lS. *>4. 
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51 18 S3 £ 191- %^*>^ , ■& ^Hfe XU ^H^ej ^£35L ^Xl Sfl^-*} 
^ XU <3^(B), ^ <X3H <3<*Xl sflia-^ *)12 <3<*(A) ^ #7l XU ^ X|2 ^^#(B, 
A) A>ol^ 3^ <^ <a (D)-i- £fe wjr£^l7l^(51)# ^til^Vcf. # 7 1 XU <3<*(B) vfl <H1 *fll 
«^^^(83)# fb^Kr ^11 ^(85bH Hfl^lslul, #7l X|2 <3^(A) XI 2 

^^^(85)* tb3*Rr XI 2 H€*l <3<3(85a)<X afl*l€4. ElK #7l 3X1 <3<3(D) 
^Xl 3X1 B ^(85d)<X Hfl*l€4. #7l XU H31*l <3^(85b), ^ H31 
*l #7l X| 2 H€*l <3<3(85a), ^ 4. 3=^*1 ^^Hcf £31, #7l 3X1 H^l 

^^(85d)-8r #71 XI 1 H<ffl*l ^^(85b)icl- 34. 

#7] X| 1 ##<S^(83)^r XI 1 XU XHH ^^^"(53a) 

^ XI 1 S}^- 711 °1B ^ 5fl€(55a)ilS S^^lJl, #7) XI 2 %#^^(85) XI 1 ^ 

^1X1*1^ *\^& XI 2 XH3= ^<^^(59a) ^ X|2 S>Y Xl<XH 3fl^(61b)il 

#71 <g <3<*j(85a)£: -t ^7>^-el^-(87a)^-S. Xl^li, #7l B 

31*1 <3^(85b)£: ^s\S. dM-g-E} ^(87b)S Xl^**. i£*h #71 3X1 3=31*1 ^ 
(85d)£ 3X1 &x}&^(87d)3. Xlfl^. #71 ^S|sL ^7f^-e)ni-( 8 7 b) 

£ #71 H 87a) iLi=f ^-^Jl, #71 3X1 d^l-g-al ^(87d)^r #7l ^sj^L 

^>^-sl^-(87b)iTX 

##tt £<X ^-^Hl-i-Xl 4^, ^S. cf^ 711 °1B £ 

£r ^>3EX1^7># 7>7l31 3=31*1 *M « 0 ^-§- A}-g-*M Xl^SRr 3^X1, H <X 5fl 

°1 ^ 3? ^slsl <^<* A>oloi ^ ^XlAi ^-7flSl t}^. XM3= 3E^^-#(two 
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different gate conductive layers)°l ir^S)^ W 0 M^ 9X^. °H 

A oM TflolB t^evs-o]) 7}<&f>}±: zfiEd ^(pattern lifting)^ ^ 
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1] 

«V£^7l^ XU #ofl Xll XH^. Sfl^^- ^#<5>£l, #7l Xll XHB. X]€£: 
Xll XMH Xll ^ XMH 51 ^ Xl€ ^ 7l]olH ^4 

#7l XU <$<%SL3-^t\ °}^& Xl2 °§<*\ #Xl Xl2 XHH 2fl€^r <8^«H #7l 
XU ^ XI 2 <3^# ^>°1^ ^Xl <3<*-g- *H^}£], #7l Xl2 XHB Sfl^l^- ^j-BflS. 3^ 
^ XI 2 XMS ^ Xl2 ^ 7)lo}E ^^nV 3fl^^- 

#7l TflolB ^^^nV 3flBi^- Xl7l^H XU ^ Xl°lH XlH^- ^ 

#7l XI 1 ^ Xl2 ^ XHH 51 ^ xm^ i^^^l- #ofl XI 1 ^ X12 

m^*l n>^a xm#-g- ^^5>ZL, 

#71 XI 1 ^ XI 2 H3l*l v\ + EL 3fl€#* ^3.-1.5. A>-§-^ # 7 ] ^ ^ 

X12 XMH 5.^ sfl^s.^ o>^-e^A-l # 7 1 Xll ^ Xl2 XMH. Xl^^ ^ 

zJ-«H -8-71 Xll ^ X]2 H31*l v}£.3. Xl^l-X c}^6\) z|z^ Xll ^ ^2 iEr}^- XMH 

^ nflEd-i-^- ^*>£|, #7l ^Xl XI 3 #7l ti>5LXl7l^ #7l Xll ^ X12 *}^f 

XHH £^^ v XI ^ 1:^1 ^1^^ ^ *14£H 5>tt ZL^-a. ^ 

^l^U, 

A o v 7l Xll ^ XI 2 H^l^l XI €1:* ^ °}iSt£ Aj-g-^l-^ aV£Xl7l 

^* H^^l <^«* ^#*}^ 3# i^>5l, #71 ^ 741 °m Xl^l #71 H 
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31*1 #7l XU U A Xl2 <^!r ^ #7l B31*l ^^l-iicf ^s}^ 3} 

2] 

XI 1 *<H 9X°]*\, 

W *fil ^ Xl2 ^Pf- XHB £*J^ 3fl€l:^ #7l 71^-4 M>i^l^ 

o. A>^H <8^«Hf ^H!-°B *>fe ^}7l^^ B3!*l ^7>^-Sl wj-^ . 

[3^* 3] 

*H 1 *<H &<H>M, 

#71 7fl°lH ^^M*!^" Sfl€^: AVjrj.nVo.^ 3}^ ^ 

4] 

Xl 1 %H1 5^*1, 

#71 Xl2 XMB ^ll^-g- ^§#*Kr 3£r 

#71 X| 1 XHB jrfl^o. tfVE^l^ ^ ^Voj] ^-71 *|1 1 TljolE ^o^n| sfl 

^ 4^ t 5 -*!!* XI 2 XHB ^ aj| 2 XHB ^HlS. ^#S> 

#71 Xl2 *>Jf XMB JE^i^ #*fl #7l XI 1 ^BB^-Ei o^s} cg^^. ^ 
^ B£efl*l^B zM-g: ^ ^ ^ Jl , 

#71 ££E|^|iS 3X)]^^- Aiz^ ^-g-^c^ ^-7] ^2 XHB B*l^Kg- 



41-24 



1020030017582 #ej 2003/6/26 

5] 

*)1 4 %H) &<X*1, 

#7l i£e^l^H ^^^71 *H1 #71 X| 2 ^ Tfl o]h S.^ #*ll = 

D }i3^ ^^Rr ^3 c] i^>S] ( #71 #7l XI 2 711 °1H £ 

^-8: ^^-^>7l *H #7l iSell^l^H n^Sr *\^v}^3.3- a>^-^<^ ^z^ol *>t= 

V}^B. 4€* ^^^>J1, #7l S}£D}A H #7l 7)HB ^Z^*^ BflBjoll- 

°fl X^S}^ ^HJilS. 71-71 ^1 ^7>^5l W C V^. 

6] 

XI 5 %H1 

#71 *>JE.C>^H^ #71 711 OIH ^71-^^1^- 5fl El 3Zf ^<^*b #^^5. ^SRr 
*>^r 7>7l ^ ^ H3!*l ^7>^-5l w o >^. 

7] 

*ll 1 #^1 £M*1, 

#71 XI 1 ^ X12 H31*l nfia sflfj-I-g- ^ o. 

#7l XU TllolH £^^ V 3fl€°l «K£Xl7l^£l ^ #oll E^l^] 

#71 H^l^l 3.^1-1: sflEi^^l-^ ^4 5}^ 7>7l^l 

H31*l ^7>^el « 0 V^. 
[^^# 8] 

XI 7 %H1 9X°]*), 
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9] 

. *fl 8 91°]*], 

^7} v\^EL*A^ % ^v\^3_vv^ x}$)3. 

10] 

*ll 1 %H1 5U<^i, 

^ -a- ^^*>3i, 

^7l ISefl^liB ^ ^-71 afll sfl^l-i: ^ p}±at£ Aj-g- 

*H ^71 «>^l7l^ ^Z^M ^-71 ^11 «J #7] ^Tfl iflofl ^ ^1 cfltl] 

<3<3 ^ ^"71 *fll oflH] H^l^l ?i^r ^1*1 H^l^l ^^-a: 

^ ^z}^ #7] 41 ^ 42 <8^» iJH ^ 41 E^l*] cgcrf ^ ^-71 A]l B31*l 
cg^^Cf 42 B31*l <3^-g- # 7 | T^Tfl "3^ -*7l 41 ^ X) 
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111 

*fl 1 *<H1 SU^i, 
12] 

A 3*}S\, ^>7l ^3)3. TflolH ^^SlS XMB 4*1, X|i 

Tflo]^ a^o] §>«-o11 ^ o^o] ^Hl ^"71 c^eflol ^ AV 

71 ^3)5L <3<* A>o]^ ^Tjl <^<*# ^-71 >& XMH afl^^r 

^ 3(| ^ ^ xl2 ^ 711 °1J= sfl^ ^ 

^"71 Til o]H sfll^ Xl^c*) ^1-71 XU TflolB sfl^-g: ^ 

A o V 7l XI 1 ^ Xl2 ^ 7flo]E c^nV sfl^S-cq ^cg^s. ^6\) ^ XI 1 ^ Xl2 

^-7] X]l ^ XI 2 4^3 sfl€** ^ D }i3t£ Al-g-§>(X ^-71 XI 1 ^ 

41-27 



1020030017582 <y*>: 2003/6/26 

TflolB %<&n sfl^^- #7] XI 1 ^ X]2 B31*l n>^a o>sfl 

ofl « -B-TflolB 3fl€ £ ^ XMB ^ 3*1)^ ^«5>3, ^71 ^Xl 

^ ti>B^7l^ #71 XI 1 $J XI 2 ^ XHB B^ 5fl€l-^l 

H31*l <3^#-i- ^*Rr B^-Sj-s) , >a-7l ^Xl ^ iflsl eh 

«*1 <3^£r #7} <H3H ^ #71 ^£5|B ^ -# 7 ] B3]*l ^^#^.C|- 

S5^=- ^£)tt 31-g: ^H)B5. *Rr #X13 XlBS]:^)-^ 7l-7l^^ B^l^] « D > 

131 

XI 12 ^Hl 

#7] >i XHB Xl^-fr ^*Rr ^ 

#71 ^2)5. XHB 2fl€* a}i£Xl7l^^ ^ ^.o,] a> 7 i ^3)3. olB 

&<&^ sflBlaZf CfS. B^l* E^AV^n! ^ X] °] B B*1^ 

#7] X12 XMB B^ #<*fl #7l ^BB^jMH o)^^ 

^^-i: ^^*>5|, #7l iSEflXiH Xm-gr ^ <H efl oj cg^^. 

#7l IS^liE ^ *MJ-SW A o > 7 ] ^ 2 s>«- XHH B^^-i- 
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[3 4* 14] 

*n 13 %hi sa^i, 

4^3?}* ^^Kr 3* ci a , # 7 i 5}^4ia D -|^ ^-7} m time s. 

■^AHl ^T^fe ^ ^SLS. t}^ #Efl^ ^S.5l^7>ol 7f7l ^ H ^-g-^ « 0 > 

15] 

^ 12 *M 

#7] »U Tfl ol H ^^71^ ^ ^-ofl H^l^l 4^ 

^•71 4ia D -tt ail^sRr ^ i^>^ ^ ^io S Dfl 

S.^|i7>^ 7>7l^l m^l ^7}£-e} 
16] 

X) 15 &<H*1. 
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1*3^ 17] 

*fl 16 <£N 

# 7 j B}iH D ^ ^§^3^, ^ D >^^1^ ^ 5fEnf±a^ 

18] 

XI 12 ^ 

#7l H31*l <8«3«-§- $^*Rr 

#7l ZL^y. ^-g- aVs^yl^- #ofl ^"71 ^ o^eflol cg<*] -§. iSefl^li 

— $-S*l-uI, 

#7l ^ #7l *fll B33*l 4^3 3Jfl^# p>ial-S. A>-g- 

*H -8-71 tiVi^]7l^ ^Z^M #7] ^S\S. % ^-7} ^7j| iflofl ^ 0)1 

Hi n^^B H^l^l ^ ^"71 ^^iCf S^r <W ^711 H€ 

*1 ^-i- <8^^J1. 

#-g- ^Zj-SH #7] ^>£s}^ <^cri ^ ^>7l -i <H^I°1 ^ *-Hl ^4 ^33. H€*l 

3 31 <3«* iflofl #71 B^^l ^^iiCf TjTfl B3»*l 3^*Hr 

if-*Rr 3* lUr^SLS, is}^ #^4=1 ^flS-Bl^l-Sl 7>7l ^ 1 B^*l 4l7>^-Sl . 
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19] 

*f| 12 

20] 

^1 <S^. A oM *)]l ^^AS^-Ei ol3<£ ^2 <^ ^ ^71 *fll ^ *fl2 ^^1: a> 

#7] *fll <3<*j ^"71 ^-£^71^1 ^^S]<H *fll tM^Rr *U B 
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